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Introduction:  Survival  after  out-of-hospital  cardiac  arrest  (OHCA)  remains  low.  Early  recognition  by  emer-
gency  medical  dispatchers  is  essential  for an  effective  chain  of actions,  leading  to  early  cardiopulmonary
resuscitation,  use  of an  automated  external  deﬁbrillator  and  rapid dispatching  of the emergency  medical
services.
Aim:  To  analyse  and  compare  the  accuracy  of OHCA  recognition  by  medical  dispatchers  in  two  countries.
Method:  An  observational  register-based  study  collecting  data  from  national  cardiac  arrest  registers  in
Denmark  and Sweden  during  a six-month  period  in  2013.  Data  were  analysed  in two  steps;  registry  data
were merged  with  electronically  registered  emergency  call  data  from  the  emergency  medical  dispatch
centres  in  the two  regions.  Cases  with  missing  or non-OHCA  dispatch  codes  were  analysed  further  by
auditing  emergency  call recordings  using  a uniform  data  collection  template.
Results: The  sensitivity  for  recognition  of  OHCA  was  40.9%  (95%  CI: 37.1–44.7%)  in  the  Capital  Region  of
Denmark  and 78.4%  (95%  CI: 73.2–83.0%)  in the  Skåne  Region  in  Sweden  (p  <  0.001).  With  additional  data
from  the  emergency  call  recordings,  the  sensitivity  was  80.7%  (95%  CI:  77.7–84.3%)  and  86.0%  (95% CI:
81.3–89.8%)  for the  two regions  (p  = 0.06). The  majority  of  the  non-recognised  OHCA  were  dispatched
with  the  highest  priority.
Conclusion:  The  accuracy  of OHCA  recognition  was  high  and  comparable.  We  identiﬁed  large  differences  in
data registration  practices  despite  the  use  of  similar  dispatch  tools.  This raises  a discussion  of  deﬁnitions
and  transparency  in general  in  scientiﬁc  reporting  of  OHCA  recognition,  which  is  essential  if used as
quality  indicator  in  emergency  medical  services
©  2016  The  Authors.  Published  by Elsevier  Ireland  Ltd.  This  is an open  access  article  under  the CCntroduction
Survival from out-of-hospital cardiac arrest (OHCA) is strongly
ssociated with early initiation of bystander cardiopulmonary
esuscitation (CPR) and use of an automated external deﬁbrillator
AED).1–3 Emergency medical dispatchers play an essential role in
his process by recognising the cardiac arrest during the emergency
all, performing dispatcher assisted CPR (DA-CPR) instructions to
he caller, referring to the nearest AED and providing an accurate
 A Spanish translated version of the summary of this article appears as Appendix
n  the ﬁnal online version at http://dx.doi.org/10.1016/j.resuscitation.2016.09.012.
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and timely response.4,5 Medical emergency calls are thus a vital
point in the pre-hospital patient trajectory. Research concerning
the ﬁrst link in the chain of survival – activation of the emergency
response system – has identiﬁed an association between dispatch-
ers’ recognition of cardiac arrest and increased survival.6
Recognition of OHCA is a quality indicator in the medical dis-
patch process, and might serve as metric for benchmarking of
systems. Few Emergency Medical Services (EMS) have published
data on proportions of OHCA recognition, with a variation from 20
to 97%.7–10 This variation could illustrate differences in method-
ology, or in medical dispatchers’ education, competence or tools
available or differences in the organization of the EMS. In the Capital
Region of Denmark and the Skåne Region in Sweden, the dispatch
workﬂow is based on the same criteria-based dispatch tool, orig-
inally developed in Seattle, in the United States,11 and further
 article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
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Table  1
Basic characteristics of region, emergency medical dispatch centre and emergency medical services.
Main characteristics Item Capital Region of Denmark Skåne Region in Sweden
Region demographya Population 1.7 million 1.3 million
Area 2,568 km2 11,035 km2
Population density 662/km2 118/km2
Emergency medical
dispatch centre
Number for emergency
(single/multiple)
Single Single
Call  number 1-1-2 1-1-2
Call  volume in 2013 (incidence/1000
inhabitants/year)
105,153 (58) 114,034 (88)
Proportion of calls resulting in an
ambulanceb
Emergency priority A 32%
Emergency priority B 38%
Non-emergency priority 4%
Medical advice 26%
Emergency priority 1: 42%
Emergency priority 2: 45%
Non-emergency priority including
medical advice: 13%
Index/dispatch priority tool Danish Index for Emergency Care
(based on Norwegian Index for
Emergency Care)
Swedish Index for Emergency Care
(based on Norwegian Index for
Emergency Care)
Manual/electronic use of Index Electronic Electronic
Mandatory/optional use of Index Mandatory Mandatory
Dispatcher certiﬁcation and education Nurses and paramedics (70/30%).
6 week communication module
supplied with a simulation course with
telephone assisted CPR.
Paramedics (47%) and others (53%),
with no former medical education. All
dispatchers receive a 20-week training
program (including telephone assisted
CPR) providing certiﬁcation, to be
re-evaluated annually.
Approximate number of
calls/dispatcher/shiftc
23 33
Ambulance services
(2013 numbers)
Activity, all EMS-assignments
(number/1000 inhabitants/year)
248,765 missions (147) 150,002 missions = (115)
Highest priority assignmentsd
(number/1000 inhabitants/year)
128,430 missions (75) 63,312 (37)
Response timee highest priority
(median)
6 min  15 s 11 min 28 s
First  responder (describe) No ﬁrst responder system 1200 ﬁreﬁghters educated to perform
CPR and use AED
PAD  program (describe) Danish PAD network
www.hjertestarter.dk
>10,000 AEDs in the register
Swedish AED registry (not
automatically combined with
Emergency Medical Dispatch Centre)
www.hjartstartarregistret.se
>10,000 AEDs in the register
Inhabitant/AED 603 inhabitants/AED
(2815 AED in 2013)
1286 inhabitants/AED
(1011 AED in 2013)
Competence of ambulance providers Paramedics = 150 (25%)
Emergency medical technicians
(EMT) = 450 (75%)
Paramedics = 141 (25%)
Registered nurse = 77 (14%)
Registered nurse with specialist
qualiﬁcations = 344 (61%)
AED = automated external deﬁbrillator, PAD = public access deﬁbrillation.
a Numbers regarding the region demography are obtained from Statistics Denmark13 and Statistics Sweden19.
b Capital Region: emergency priority A = life-threatening symptoms, emergency priority B = urgent but not life-threatening symptoms. Skåne Region: priority 1 = life-
threatening symptoms or accident, priority 2 = urgent but not life-threatening symptoms.
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pc Total number of calls/shifts in study period/number of dispatchers at work.
d Includes missions activated by dispatch centre through emergency calls and ot
e response time is deﬁned as from dispatcher answers the incoming emergency c
eveloped in Norway.12 This facilitates comparison of EMS  orga-
izational structures and performance between the two  regions.
he aim of this study was to evaluate and compare the accuracy in
ecognising OHCA by medical dispatchers using the same dispatch
ool in two different regions in two countries.
aterials and methods
A description of the two  EMS  Systems related to the OHCA chain
f survival is presented below. Demographic and EMS  characteris-
ics are presented in Table 1.
MS  system in the Capital Region of DenmarkThe Capital Region of Denmark covers an area of 2568 km2
ith a population of 1.7 million citizens13 (population density
01/km2). The EMS is publicly funded and ambulance services
artly contracted to external providers. The Emergency Medicalissions.
arrival of the ambulance.
Dispatch Centre (EMDC) is controlled by the public healthcare
region. Denmark is covered by 5 EMDC. The emergency phone num-
ber 1-1-2 connects to a switchboard that locates the address and
categorises the need for police, ﬁre department or medical assis-
tance. If medical assistance is needed, the call is forwarded to an
EMDC that answers the call, reconﬁrms the address and responds
by activating the appropriate EMS  response. The medical dispatch-
ers are specially trained registered nurses (70%) or paramedics
(30%) with 6 weeks of training in communication and prioritiza-
tion of emergency calls. The decision-making process is supported
by a dispatch tool which is a validated standardised criteria-based,
nationwide Emergency Medical Dispatch System (Danish Index
for Emergency Care14,15), developed from the Norwegian Index
for Emergency Care.12 The electronically based system was  imple-
mented in Denmark in 2011 and is mandatory to use by the medical
dispatchers.
In case of suspected OHCA, the medical dispatchers guide the
bystanders in performing CPR (DA-CPR) and to localise and use
uscita
t
i
t
a
p
a
g
a
i
(
r
r
i
E
1
d
p
S
t
i
a
a
f
(
m
v
d
s
p
f
i
m
b
S
p
r
a
ﬁ
d
b
1
e
S
E
t
p
i
t
c
1T.P. Møller et al. / Res
he nearest AED until arrival of the ambulance.16 The ambulance
s dispatched by a technical dispatcher, who communicates with
he medical dispatcher continuously through the electronic system
t the dispatch centre. A coordinated public access deﬁbrillation
rogram is implemented in Denmark (the Danish AED network17),
nd linked electronically to the dispatch priority tool.18 The emer-
ency medical response is two-tiered. In cases of suspected OHCA,
n ambulance manned with a paramedic and an emergency med-
cal technician and a physician-manned Mobile Critical Care Unit
MCCU) are dispatched simultaneously. The EMDC in Copenhagen
esponds to about 105,000, medical emergency calls annually, cor-
esponding to an emergency call incidence of 58 calls pr. 1000
nhabitants pr. year.
MS  system in the Skåne Region in Sweden
The Skåne Region in southern Sweden covers an area of
1,035 km2 with a population of 1.3 million people19 (population
ensity 118/km2). The EMS  and the EMDC are publicly funded and
artly contracted to external providers. There are 14 EMDC across
weden and emergency 1-1-2 calls in the Skåne Region connect
o one of ﬁve EMDC in the southern part of the country depend-
ng on immediate availability. The medical dispatcher answers
ll incoming calls and forwards non-medical calls to the relevant
uthority. In medical cases, the dispatcher can initiate co-listening
rom a registered nurse. The medical dispatchers are paramedics
47%) or personnel with no formal medical education (53%). All
edical dispatchers receive a 20-week training program that pro-
ides a certiﬁcation, which needs to be re-evaluated annually. The
ecision-making process is supported by a dispatch tool, which is a
tandardised, criteria-based, nationwide Emergency Medical Dis-
atch System (Swedish Index for Emergency Care20), developed
rom the Norwegian Index for Emergency Care.12 The system was
mplemented in Sweden in 1997 and is electronically based and
andatory to use by the medical dispatchers.
In case of an OHCA, the medical dispatcher will guide the
ystander in performing DA-CPR until arrival of the ambulance.16
imultaneously, the two nearest available ambulances are dis-
atched by an ambulance dispatcher in a two-tiered ambulance
esponse. Both ambulances are manned with a specialist nurse and
 registered nurse or a paramedic. In addition, ﬁrst responders (ﬁre
ghters) are dispatched through the same electronic system if a ﬁre
ispatcher, also placed in the EMDC, estimates that the nearest ﬁre
rigade will arrive prior to the dispatched ambulances.21
The EMDC in the Skåne Region responds to approximately
14,000 medical emergency calls annually, corresponding to an
mergency call incidence of 88 calls pr. 1000 inhabitants annually.
tudy design, data collection and deﬁnitions
The study was an observational register based study. All non-
MS  witnessed OHCA from the Danish Cardiac Arrest Registry22 and
he Swedish Cardiac Arrest Registry23,24 during a 6-month study
eriod, 1st July 2013 to 31st December 2013, were identiﬁed and
ncluded. Prior to the study period, the joint study group from the
wo regions agreed on speciﬁc deﬁnitions and on a uniform data
ollection strategy.
The data collection was conducted in two phases:
. Clinically conﬁrmed OHCA data were obtained from the Dan-
ish and Swedish Cardiac Arrest Registry, respectively. These data
were merged with electronically registered emergency call data
from the EMDC’s database in the two regions. In Denmark, the
data were linked by use of a unique ambulance record-number,
and in case of missing values, we used the personal identiﬁca-tion 109 (2016) 1–8 3
tion number (a unique number for each individual assigned at
birth in Denmark) and date of OHCA. In Sweden, a unique EMDC
case number was used for data linkage. If an OHCA had a dis-
patch code corresponding to the presence of unconsciousness
and abnormal breathing, the case was  considered recognised.
2. If a registered OHCA case had a non-OHCA dispatch code or if a
dispatch code was missing in the EMDC database, the case was
analysed further by auditing the emergency call recording. In
this audit, we deﬁned recognised OHCA as calls where either
the medical dispatcher or the caller directly addressed cardiac
arrest,  CPR, AED, or closely related terms. The rationale for phase
2 was our experience from a previous qualitative study in which
a proportion of clinically conﬁrmed OHCA had missing or non-
OHCA dispatch codes but were undoubtedly recognised during
the call.25
In order to explore possible reasons for not recognising OHCA,
we collected pre-deﬁned additional information from both the
emergency call recordings and the cardiac arrest registers of non-
recognised cases. The additional data included information on
a) dispatcher-related factors; dispatching code registered by dis-
patcher, response priority provided, call duration and whether
breathing or consciousness were addressed by either medical dis-
patcher or caller, b) patient-related factors; OHCA location and c)
caller-related factors; caller’s relation to patient, language used and
witnessed/non-witnessed status.
Analyses
A power calculation was  made prior to the study for the com-
parison of recognised OHCA. With a power of 0.80, a signiﬁcance
level of 0.05 and clinically relevant difference of 0.1, a total of 300
cardiac arrests were required per region to be able to show a sta-
tistically signiﬁcant difference between recognition of OHCA in the
two countries. To evaluate the accuracy of recognising OHCA, the
sensitivity was  calculated according to the two  steps in the data
collection; step 1) quantitative data obtained from the OHCA reg-
istries and EMDC, and step 2) quantitative data with additional
data obtained from the audio recording reviews. We  calculated the
sensitivity for recognition of OHCA and compared proportions of
recognition with a chi square test. Descriptive statistics were used
by means of absolute numbers and percentages. For data manage-
ment and statistical analyses, we used Excel spreadsheets and SAS
Enterprise Guide 6.1 statistical software.
Ethics
In Denmark, the study was  approved by the Danish Data Pro-
tection Agency (J.number HEH-2013-012). A request was  sent to
the Research Ethics Committee in the Capital Region of Denmark,
but approval was  not needed for this study (J.number H-1-2013-
FSP 15). In Sweden, the study was  reviewed and approved by the
Ethical Review Board in Lund (ﬁle number 2014/551). Information
about the study was sent by regular mail to survivors who were
given an option to withdraw consent (opt-out method).
Results
Baseline characteristics in both recognised and un-recognised
cardiac arrest patients were similar in the two regions (Table 2).
A ﬂowchart for the data collection steps in the two  regions is
presented in Fig. 1. In the Capital Region of Denmark, a total of
643 non-EMS-witnessed unique OHCA were eligible for analyses
of emergency medical dispatch codes, corresponding to an OHCA
incidence of 75/100,000/year. Of those, 263 (41%) had an OHCA
4 T.P. Møller et al. / Resuscitation 109 (2016) 1–8
Table  2
Characteristics of OHCA eligible for analysis in the Capital Region of Denmark and the Skåne Region in Sweden.
Capital Region, N = 643 Skåne Region, N = 287
Sex, n (%)
Male, n (%) 401 (64.2) 192 (66.9)
Female, n (%) 224 (35.8) 95 (33.1)
Missing, n 18 –
Age, median (IQR) 71 (60–81) 74 (63–83)
Missing, n 31 11
OHCA location, n (%)
Residential, n (%) 387 (63.5) 204 (71.1)
Public, n (%) 106 (17.4) 54 (18.8)
Other,  n (%) 116 (19.0) 29 (10.1)
Missing, n 34 –
Witnessed OHCA, n (%)
Yes, n (%) 328 (52.6) 151 (53.9)
No,  n (%) 296 (47.4) 129 (46.1)
Missing, n 19 7
Bystander CPR, n (%)
Yes, n (%) 391 (62.7) 190 (66.2)
No,  n (%) 233 (37.3) 97 (33.8)
Missing, n 19 –
Recognition of OHCA, step 1a 40.9% (95% CI: 37.1–44.7%) 78.4% (95% CI: 73.2–83.0%)
Recognition of OHCA, step 2b 80.7% (95% CI: 77.7–84.3%) 86.0% (95% CI: 81.3–89.8%)
OHCA: out-of-hospital cardiac arrest.
a Calculated with quantitative data from CA registers and EMDC data.
b Calculated with quantitative data supplied with data registered from emergency call recordings.
Capital Reg ion of Denmark Region Skåne in Swed en
OHCA from the
Danish Cardiac
Arrest Registry
n= 776
+ OHCA
dispatch cod e
n= 263
Rec ordings revi ewed
n=294
OHCA eligible for
analysis
n= 643
- OHC A
dispatch cod e
n= 380
+ OHCA*
n=164
Recordings not
obtainable n= 86
OHCA cases without
unique number for
data merging and date
n= 53
EMS witnessed
n= 80
Recognised
OHCA
n=427
Recordings not
obtainable n=0
Da
ta
co
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on
Re
co
rd
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g
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vi
ew
OHCA recognion N/A
n = 28
Rec ording s revi ewed
n=62
+ OHCA*
n=14
Recognised
OHCA
n=239
OHCA recognio n N/A
n = 9
OHCA from th e
Swedis h Cardiac
Arrest Registry
n=346
+ OHCA
dispatch cod e
n= 225
OHCA eligibl e for
analysis
n=287
- OHC A
dispatch cod e
n= 62
- OHCA
n=102
- OHCA
n=39
OHCA cases without date
and unique number for data
merging n=5
EMS witnesse d, n=51
Not received consent
leer, n=2
Oppose to parcipate n=1
* +OHCA=CA, CPR or AED menoned
Fig. 1. Data collection ﬂowchart.
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ispatch code and were thus dispatched as OHCA. Of the remain-
ng 380 OHCA cases without an OHCA dispatch code, 294 audio
ecordings (77%) were obtainable and eligible for review (Fig. 1).
In the Skåne Region in Sweden, one subject declined to partic-
pate and two cases were excluded because the information letter
id not reach the recipient. A total of 287 non-EMS-witnessed
nique OHCA were eligible for analyses, corresponding to an OHCA
ncidence of 44/100,000 citizens/year. Of those, 225 (78%) had an
HCA dispatch code and were thus dispatched as OHCA. For the 62
emaining cases without an OHCA dispatch code, all audio record-
ngs (100%) were obtainable and eligible for review (Fig. 1).
The sensitivities for recognition of cardiac arrest calculated with
ata from data step 1 (electronically registered data only) was 40.9%
95% CI: 37.1–44.7%) in the Capital Region of Denmark and 78.4%
95% CI: 73.2–83.0%) in Skåne Region in Sweden (p < 0.001). When
dding data from the audio recordings, the sensitivities were 80.7%
95% CI: 77.7–84.3%) and 86.0% (95% CI: 81.3–89.8%) for the two
egions respectively (p = 0.06) (Table 2).
Table 3 presents data from the review of audio recordings
ith incorrect or missing OHCA dispatch codes. Consciousness and
reathing were addressed in general and more frequently in the
ecognised OHCA groups in both regions. Missing dispatch codes
ere common among the audited emergency calls in the Capi-
al Region (127/266 calls, 48%). “Unclear problem” (17%) was  the
ost frequent dispatch code for audited non-recognised OHCA and
ossible death (12%) for audited recognised OHCA in the Capital
egion. In the Skåne Region breathing difﬁculties was  the most fre-
uent dispatch code in both groups of audited cases (23 and 21%
espectively). The highest priority response was provided in all but
ne of the audited cases where OHCA was recognised and in 90%
nd 97% of the audited non-recognised calls in the Capital Region
nd the Skåne Region respectively. The median call duration was
onger for the audited recognised calls compared to the audited
on-recognised calls in both regions.
iscussion
This study aimed at evaluating the accuracy in recognition of
HCA by medical dispatchers in two large regions in two  countries.
ur main ﬁnding was that the sensitivity for recognising OHCA by
edical dispatchers was high in both the Capital Region of Denmark
81%) and in the Skåne Region in Sweden (86%), with no statisti-
ally signiﬁcant difference between the regions after analysing the
udible records.
The accuracy of OHCA recognition in this study are compara-
le to those from the best studies,4,8,26–28 but direct comparisons
re difﬁcult due to variations in OHCA populations, data collection
trategies and deﬁnitions. The importance of uniform reporting of
ata concerning the dispatch process in cases with suspected OHCA
as been highlighted29,30 and is a prerequisite for comparisons
etween EMS  systems. A recent study compared OHCA recognition
n two EMS  systems using medical priority dispatch and criteria
ased dispatch.9 The present study is, to our knowledge, the ﬁrst
omparison of structure and performance of two  EMDC using the
ame dispatch tool in two comparable countries.
A high compliance to follow the priority tool and mandatory
uestions is important31 and facilitates the assignment to recog-
ize OHCA and dispatch correct resources with the right priority.32
n important ﬁnding in the present study was that despite a large
ifference in correct OHCA coding, OHCA recognition after auditing
alls was high and comparable in both regions. The high num-
er of missing audible recordings and the signiﬁcant difference in
HCA recognition in the ﬁrst step of the analysis may  seem sur-
rising, considering the similarities between the populations and
he use of the same dispatch tool. Although reasons for these differ-
nces between the two regions are uncertain, the difference may  betion 109 (2016) 1–8 5
explained by the considerably longer experience of using the dis-
patch tool in the Skåne Region (1997) as compared to the Capital
Region (2011).
We found that the vast majority of patients were given the
highest priority assigned for the ambulance dispatch, despite the
medical dispatchers’ inability to identify or code the OHCA cor-
rectly. The choice of resources dispatched may  play an essential
role in treatment and survival after OHCA33,34 and underlines the
importance of the dispatching process. In addition, medical dis-
patchers have an essential role in terms of initiating and performing
continuous DA-CPR and referring to the nearest AED.35 Our com-
parison of the two  EMS  systems reports a difference in availability
of public AEDs between the regions but we  do not report how
often they were used. In the Capital Region of Denmark, data from
the public AED network are integrated in the computer aided dis-
patch system in order to facilitate early deﬁbrillation by laymen,
which may  be beneﬁcial.18,36 In the Skåne Region in Sweden, a ﬁrst
responder system engaging 1200 ﬁreﬁghters has been in use for
several years. Efﬁciency of ﬁrst responders has been shown in a
recent study.37
In the Capital Region of Denmark, the medical dispatchers are
nurses and paramedics while the majority in the Skåne Region have
no formal medical education despite intentions for a registered
nurse competency. Medical dispatchers in the Skåne Region receive
a 20-week training program, which is re-evaluated annually. To
ensure patient safety despite a shortage of nurses, a new approach
was introduced in spring 2013 through a national nurse network
i.e. ‘higher medical expertise’, which if necessary can assist, or
take over difﬁcult cases to ensure qualiﬁed assessment and coun-
selling.
In the Capital Region of Denmark, medical dispatchers receive a
6-week communication course and simulation training at employ-
ment. Whether these dissimilarities between the two  regions play
a role for the identiﬁed differences in the present investigation is
not known. However, we  found that recognition performance was
high in both systems after auditing calls despite the differences in
professional background and educational level of the medical dis-
patchers. The discussion of competences at dispatch centres was
addressed in a study by Forslund et al. who showed that for regis-
tered nurses, the most urgent calls were the most difﬁcult to handle
whereas medical dispatchers without formal medical education
considered the complicated and unclear cases as most difﬁcult.38
The sensitivity of recognition of OHCA by medical dispatchers
was found to be high in both regions after analysing the audible
recordings. Among patients with recognised OHCA but not coded
as OHCA, common criteria codes were possible death, unconscious-
ness and breathing difﬁculties. In addition, missing criteria codes
were common. Patients with non-recognised OHCA were often reg-
istered as having unclear problems, breathing difﬁculties or being
unconscious, which is similar to what has been described in previ-
ous studies.39 Breathing difﬁculties in particular, is known to mask
OHCA.40 Other characteristics for non-recognised as compared to
recognised OHCA in the present study included a shorter call dura-
tion with no differences between regions.
The emergency call incidence differed between the regions. A
reason may  be a difference in “call culture” or barriers for calling.
We found a higher incidence of OHCA in the Capital Region of
Denmark (75/100,000/year) compared to Skåne Region in Sweden
(44/100,000/year) when comparing data reported from the ambu-
lance services. This is in contrast to what was  anticipated with two
similar populations in terms of demography and life expectancy.
However, the baseline characteristics of OHCA patients did not dif-
fer signiﬁcantly between the regions. Differences in incidences in
reported OHCA in Europe are a well-known issue and reasons are
currently discussed.41
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Table 3
Characteristics of all the reviewed OHCA calls in the Capital Region of Denmark and the Skåne Region in Sweden.
Capital Region, N = 294 (recognition not applicable, n = 28) Skåne Region, N = 62 (recognition not applicable, n = 9)
Recognised, n = 164 Non-recognised, n = 102 Recognised, n = 14 Non-recognised, n = 39
Dispatcher-related factors
Four most common
registered criteria
codes/index nodes
given by dispatcher if
not coded as OHCA, n
(%)
1. Possible death, n = 19 (32.2) 1. Unclear problem, n = 17 (21.3) 1. Breathing difﬁculties, n = 3 (23.1) 1. Breathing difﬁculties, n = 9 (25.7)
2.  Unconscious adult, n = 9 (15.3) 2. Unconscious adult, n = 13 (16.3) 2. Suicide, n = 3 (23.1) 2. Unconscious adult, n = 7 (20.0)
3.  Chest pain/heart disease, n = 7 (11.9) 3. Breathing difﬁculties, n = 12 (15) 3. Unconscious adult, n = 2 (15.4) 3. Chest pain/heart disease, n = 4 (11.4)
4.  Unclear problem, n = 5 (8.5) 4. Chest pain/heart disease, n = 7 (8.8) 4. Accident/trauma, n = 2 (15.4) 4. Accident/trauma, n = 4 (11.4)
Other,  n = 19 (32.2) Other, n = 31 (38.8) Other, n = 3 (23.1) Other, n = 11 (31.4)
Missing,  n = 105 Missing, n = 22 Missing, n = 1 Missing, n = 4
Priority  made by the
dispatcher
Capital Region = A–Da
Skåne Region = 1–3b
A, n = 128 (99.2) A, n = 84 (90.3) 1, n = 13 (100) 1, n = 36 (97.3)
B,  n = 1 (0.8) B, n = 7 (7.5) 2, n = 0 (0) 2, n = 1 (2.7)
C,  n = 0 (0) C, n = 1 (1.1) 3, n = 0 (0) 3, n = 0 (0)
D,  n = 0 (0) D, n = 1 (1.1)
Missing, n = 35 Missing, n = 9 Missing, n = 1 Missing, n = 2
Call  duration, median (range) 05:05 (00:44–20:56) 02:44 (00:50–14:30) 04:39 (02:52–16:19) 03:29 (01:28–07:53)
Consciousness addressed,n(%) Yes, n = 140 (85.4) Yes, n = 79 (79.8) Yes, n = 12 (85.7) Yes, n = 31 (88.6)
No,  n = 24 (14.6) No, n = 20 (20.2) No, n = 2 (14.3) No, n = 4 (11.4)
N/A  = 0 N/A, n = 3 N/A, n = 0 N/A, n = 4
Breathing addressed, n
(%)
Yes, n = 140 (85.4) Yes, n = 74 (74.7) Yes, n = 13 (92.9) Yes, n = 29 (82.9)
No,  n = 24 (14.6) No, n = 25 (25.3) No, n = 1 (7.1) No, n = 6 (17.1)
N/A  = 0 N/A, n = 3 N/A, n = 4
Caller-related factors
Caller’s relation to
patient, n (%)
Relative, n = 60 (37.5) Relative, n = 41 (41.4) Relative, n = 4 (28.6) Relative, n = 13 (33.3)
Healthcare professional, n = 45 (28.1) Healthcare professional, n = 31 (31.3) Healthcare professional, n = 3 (21.4) Healthcare professional, n = 10 (25.6)
Other,  n = 55 (34.4) Other, n = 27 (27.3) Other, n = 7 (50) Other, n = 16 (41.0)
Missing,  n = 4 Missing, n = 3
Language used, n (%) Native, n = 163 (99.5) Native, n = 102 (100) Native, n = 14 (100) Native, n = 38 (97.4)
English,  n = 1 (0.5) English, n = 1 (2.6)
a Capital Region: emergency priority A = life-threatening symptoms, emergency priority B = urgent but not life-threatening symptoms, emergency priority C and D = other ambulance assignments (not urgent).
b Skåne Region: priority 1 = life-threatening symptoms or accident, priority 2 = urgent but not life-threatening symptoms, 3 = other ambulance assignments (not urgent).
uscita
L
O
u
d
c
l
d
I
a
f
C
(
w
c
s
a
n
m
C
U
r
s
t
C
f
A
h
R
r
g
g
i
R
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
3
3
3
3
3T.P. Møller et al. / Res
imitations
In general, there is no consensus on how to report recognition of
HCA. We  tried to address this issue by performing a thorough eval-
ation of sensitivity of OHCA recognition in two  steps using three
ata sources: OHCA registry data, dispatching data and emergency
all recordings from EMDC. However, despite a predeﬁned data col-
ection strategy, we identiﬁed several dissimilarities concerning the
ata registration practices, reducing the generalizability of results.
ncluded in this consideration is the large difference in missing data
nd the difference in ability to link OHCA data with audio recordings
rom the EMDC.
onclusion
The accuracy of OHCA recognition was high and comparable
81% in the Capital Region and 86% in the Skåne Region). However,
e identiﬁed a large difference in data registration practices and
orrect coding of OHCA in the two organizations, despite the use of
imilar dispatch priority tools. This raises a discussion of deﬁnitions
nd transparency in general in scientiﬁc reporting of OHCA recog-
ition, which is essential if used as quality indicator in emergency
edical services.
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